Expression and localization of urokinase-type plasminogen activator in human astrocytomas in vivo.
Plasminogen activators regulate a variety of processes involved in tissue morphogenesis, as well as cell differentiation, migration, and invasion. We examined the relative amounts of mRNA and protein and localization of urokinase-type plasminogen activator (uPA) in human astrocytomas in vivo. Using fibrin zymography and densitometric quantitation, we found that uPA activity was significantly higher in malignant astrocytomas, especially in glioblastomas, than it was in normal brain tissues or low-grade gliomas. The amounts of uPA mRNA, as determined by Northern blot analysis, were higher in anaplastic astrocytomas and glioblastomas than in normal brain tissues and low-grade gliomas, consistent with the amount of uPA activity. To investigate the cellular source of uPA in various tissues, we performed immunocytochemical localization of uPA protein and in situ hybridization of uPA mRNA with astrocytomas and normal brain tissues. Immunocytochemical staining for uPA showed strong immunoreactivity in the tumor cells and vasculature of glioblastomas and anaplastic astrocytomas but undetectable or very low immunoreactivity for uPA in low-grade gliomas and normal brain tissues. uPA mRNA was located in astrocytoma and endothelial cells and was heterogeneously distributed within glioblastoma, with preferential localization near vascular proliferation and at the leading edge of the tumor. uPA expression was dramatically higher in highly malignant astrocytomas, especially glioblastomas, and was correlated with malignant progression of astrocytomas.